The genome size of a mycoplasmalike organism was determined by comparing fluorescence intensities of restriction fragments. Its genome size was similar to that of Mycoplasma gallisepticum and much smaller than that of Acholeplasma laidlawii. Although the genome size is "mycoplasmalike," other molecular data indicate a closer evolutionary relationship to A. laidlawii. (Fig. 1) . After running for 24 h at 1.5 V/cm, gels were photographed on a UV transilluminator with type 55 Polaroid film. The negatives were then enlarged onto sheet film (8 by 10 in. [1 in. = 2.54 cm]) (Kodak TMAX 100) and scanned on a Gilford Response II spectrophotometer by using 500-nm visible light to read the percent transmittance. The band intensity was determined by integrating the peak area. Three gels were run with different loadings of DNA digests. Figure 1 shows the gel having the narrowest range of DNA concentrations. For comparison of band intensities, we selected a 19.4-kb fragment because it was present as a single molar band in both digests (Fig. 1A) . As 
Plant-pathogenic mycoplasmalike organisms (MLOs) cause diseases in a wide range of plants. Since MLOs cannot be cultured in vitro (6) , critical taxonomic features have not been determined. Only recently have 16S rRNA gene sequence data provided molecular evidence relevant to MLO phylogeny (7) .
Historically, genome size has been used as an important criterion for family designation within the class Mollicutes (14) . On the basis of DNA reassociation kinetics, electron microscopy, and two-dimensional denaturing gradient gel electrophoresis studies, the genome sizes of mycoplasmas and ureaplasmas range from 600 to 800 kb and those of acholeplasmas and spiroplasmas range from 1,500 to 1,700 kb (1-3, 11, 12) . More recent pulse-field gel electrophoresis (PFGE) data indicate greater diversity in the genome sizes of mycoplasmas and ureaplasmas, with a range of 600 to 1,300 kb (4, 10, 15, 17) . PFGE estimates for the sizes of acholeplasma genomes (10) (19) . The method is based on the fact that the fluorescence intensity of a DNA band stained with ethidium bromide is directly proportional to its abundance. Thus, when the same quantity of two different DNAs is digested with restriction endonucleases, separated by agarose gel electrophoresis, and stained with ethidium bromide, the relative fluorescence intensity of a single-copy band of similar size in both digests will be inversely proportional to the relative genome sizes. Thus, it is possible to estimate the genome size of one organism relative to those of other genomes of known complexity.
In our experiments, we used the genomes of Acholeplasma laidlawii and Mycoplasma gallisepticum as reference DNAs. These two organisms were grown in medium * Corresponding author. described previously (8) , except that horse serum was replaced by pig serum. Their DNAs were isolated as previously described (19) , and MLO DNA was prepared as described by Sears et al. (16) . The concentration of DNAs was measured by A260 Since the absorbance can be affected by other UV-absorbing contaminants, and since knowing the accurate concentration of a DNA is important in this method, we ran uncut DNA on an agarose gel with ethidium bromide to view the relative fluorescence intensities of the chromosomal DNAs.
To control for the accuracy of this method, we compared M. gallisepticum DNA digested with EcoRI and A. laidlawil DNA cut with HindIll. Known quantities of M. gallisepticum and A. laidlawii DNA digests were loaded onto 0.6% agarose gels in TAE buffer containing ethidium bromide (Fig. 1) . After running for 24 h at 1.5 V/cm, gels were photographed on a UV transilluminator with type 55 Polaroid film. The negatives were then enlarged onto sheet film (8 by 10 in. [1 in. = 2.54 cm]) (Kodak TMAX 100) and scanned on a Gilford Response II spectrophotometer by using 500-nm visible light to read the percent transmittance. The band intensity was determined by integrating the peak area. Three gels were run with different loadings of DNA digests. Figure 1 shows the gel having the narrowest range of DNA concentrations. For comparison of band intensities, we selected a 19.4-kb fragment because it was present as a single molar band in both digests (Fig. 1A) . As gallisepticum, our data are more consistent with the PFGE data. On the basis of the PFGE value for the M. gallisepticum genome, the genome size of the Oenothera MLO is about 1,050 kb. This size is close to the value of 1,185 kb determined with PFGE for the severe aster yellow agent (9) , whose 16S rRNA sequence showed 99.5% homology to that of the Oenothera MLO (5) .
According to Bergey's manual (14) , genome size is one trait that can be used to establish phylogenetic relationships, aThe numbers correspond to lanes of Fig. 1A .
b Relative intensity was determined by dividing the values of peak areas by the peak area of the 19.4-kb fragment in the M. gallisepticum DNA digest. Numbers correspond to lanes of Fig. 1B . b Relative intensity was determined by dividing the values of the peak areas by the peak areas of fragments (9.9 or 7.8 kb) in the MLO DNA Hindlll digest.
and our data show similar genome sizes for a plant-pathogenic MLO and an animal-pathogenic mycoplasma. However, recent groupings based on 16S rRNA sequences indicate that mycoplasmas are actually polyphyletic, with the requirement for exogenous sterol and degenerative evolution of the genome occurring several times within the class Mollicutes (18) . Since the MLO 16S rRNA sequence data indicate that the closest relationships are to A. Iaidlawii and anaeroplasmas (7), this probably means that MLOs arose by degenerative evolution from a common ancestor of this group of members of the class Mollicutes. Loss of half of the chromosome during evolution would have resulted in reduction of the capacity to encode components of some biosynthetic pathways, thus leading MLOs to become obligate parasites in their host plants and insects. Consequently, MLOs would require more exogenous nutrients than do acholeplasmas, and this explains their fastidious nature and stubborn resistance to in vitro cultivation.
Whereas our previous 16S rRNA sequence data have indicated that MLOs are evolutionarily distinct from animal mycoplasmas, the MLO genome size distinguishes it from the family Acholeplasmataceae. Since the genome sizes of mycoplasmas vary widely (10), we believe that this trait should no longer be considered an important indicator of phylogeny and the MLOs should be grouped with the acholeplasmas. If genome size is still given weight in establishing biosystematic relationships, then the plant-pathogenic MLOs should be given a distinct classification within the class Mollicutes.
